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/3(l,3)-glucanases are a group of hormonally and developmentaUy
regulated hydrolytic plant enzymes, which are also induced upon
pathogen infection. A cDNA and genomic clone of the Nicotiana
plumbaginifolia /3(l,3)-glucanase gnl gene have been analyzed
previously (1, 2). Here, we report the nucleotide and deduced
amino acid sequences of a different N. plumbaginifolia 0(1,3)-
glucanase gene designated gn2.
The coding region of gn2 is contained within two exons and
yields a precursor protein of 365 amino acids. In the absence
of the corresponding cDNA, the length of the single intron present
in gn2 was determined by primer extension and sequencing of
the transcribed mRNA by the dideoxy procedure (3). A synthetic
oligonucleotide complementary to nucleotides 16 to 56
downstream from the 5' end of the second exon was utilized for
this experiment. Similarly, primer extension analysis using the
same oligonucleotide defined the cap site (arrow in the figure)
of the transcript derived from gnl at 14 base pairs (bp) upstream
from the first ATG of the coding region. The sequences
TATAAAT and CCAAT (underlined in the figure) likely
corresponding to the gnl TATA and CAAT boxes, reside at
positions - 2 9 to -35 and - 7 8 to -82 from the cap site,
respectively. The N-terminal amino acid sequence of the GN2
protein has previously been determined (4) and the start of the
mature GN2 was identified (boxed in figure). The nucleotide
sequence data revealed that gnl encodes a precursor protein
containing a 32-amino acid N-terminal signal peptide for
translocation to the endoplasmic reticulum.
Partial amino acid sequence analysis identified two distinct
classes of/3(l,3)-glucanases in tobacco plants: the extracellular
acidic isoforms and the basic isoforms localized primarily in the
central vacuole of the cell (5). The gnl gene product shows more
than 95% identity to the tobacco vacuolar 0(l,3)-glucanases,
whereas it is only 50-65% homologous to the extracellular
isoforms. In addition, gnl shows 97.5% identity to the partial
cDNA sequence of an intracellular isoform from tobacco (6).
These results indicate that GN2 most likely represents a vacuolar
/3(1,3)-glucanase.
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- 7 1 3 CCCJUUU>TTTAATACCGAAAIXCCACCCAAATTCTAAAAACMTCCCCCaarrCC^AC - 7 2 4
• 7 2 1 ACTCTaXTOXATATTCACTAATOXTCCTTTCCTAa^CAAATAATCATAATAATTTC - t * 4
-441 aaaTWAATTTttCATTTUTTrATTCCATCTTTAATTATAACTATTACCTAATTTAAT -40*
- 4 0 1 ACCTfcATaXATACCCACaXOWaOOAATCCM.U 1U. ICAAATAAATCTACTGAAATAT -S44
- 1 * 1 TAIUAA^UTrTTUTTAAAAATACTACAUTCQUU^AAATauuUTTCATATACAAriTTCA - 4 * 4
- 4 * 1 AATCTCTCAACTACTATTATCCCAATTCAT«TACCACCAATACTTATTACTTACTTATC - * 2 *
- * 2 3 cnAAATAATATTArTTTATTTTAACTCTOJtTTCAAAATATTAAATTAU11X111AAT - 3 4 4
- 1 4 3 ATAAACAATACATATttXTTACTATTTAtt*CAAACATTTTATTACTTCTAACCATCATT - 1 0 *
- M l AAAGWXJUkIT^CTC.Tr^:TTrjWyA00ATCAAA^A^'^^"^T*<^T*'''AAT1 I ILII1 I - 1 4 4
- 2 4 3 ajJUUTUAfiATACTACCCCAOnTATUnATCCACAAAATATAAAAO-rTACATCAT - 1 * 4
• 1 1 1 CAAACT«lcriLllllllUJ^>AATCATCAgrTQU^TCTAAATAACCAOCTCACCCC - 1 2 *
- 1 2 1 t a j J U ^ T L T I AACTTl^TTtagTAaaUTAAaUATACTCCAATAATATTCCACTCTA - 4 *
- 4 1 ATATTATATTTACACAAOCCTATCTCAATATAAATAU.1 I t TTQI TCATCTTAATTCTCC - *
- 1 CAAau^TCnCTCATCATCTCTMXTTAi>TAAA^TAATACTCCTCAAATOCCTCCTA 17
S T L I K I R T P Q H A A
rrTCTTCCCACCAOCATTCACATACCAlf nTCTCCTCAA 117TCACACTCCTACOATTACTACT CCACCAOCA-
I I
1 1 1 ATATTTCAACTTCCCAOCCAAAAATTATTTTCTTATAAIITTCICTCTCCAAAATTTTAA 177
171 l l l l l U k T A A l l l M L I T n i ^ U ^ l l U - l l t l U - l l l l l l X I C A T A T T A A C T T A C A C C C T
114 ATTCATTTACOCATAi.m.inULICtArmiXCCTAACACTCACTCACAA<J 11MLA
TO ATTTCACCOCCMOCAaanCAATTCAAUTTTCJkAATTTATQbCTTTACCTAATCTCCAT
154 TTOATTTATTCCCTACACCTCTATTATTTCIATACTaUTCnTTAACACATACACCCAT
4 1 1 CTOAATOUAOn'ACTATCTTCCTATTAAaXATAACACATCCTCACTCTCTTCTAATTT 47:
7 1 ATCTCACACACTTTCTATAAA1111.1 ICUAAAAACAATOOCATATTTCATATTTCAOAAT 51;
34 ACrrTAa^TTAAACrrTTTATTTTMTCATAATCAGAACTnTTATAACATCACATAAA
TTATnj^TAX^TAACACCJtfJUTTTCCAJUJATCTTATAimgTATATA^ffClJhCCA
I I TTAAATTACkCOOCTtATACTACATCAATCACaXCTACTOMCCCauXTACTCTAACr
7 1 TTTTAACTTTTCA*C4ATTCTCrAATTCATTAACAiXlU.lllLlJtCATAAATTTTTA*T 13:
I U 1L11111 ILCATAACAAATTm 1 I I I I lLlAAAATCACCATTTATTCATAAAATTTTCA t *
1M ATTTTt^CTCATTT*AATTTTTAAAAATTTOUUAACTCCATAAALll.liriTCAAAATT «
TTCACTCAJUtTCATTCAftfiJM'TaJU^AACAACCCAAAATOCTAAAAAAAAAAAAAAT 101
•CTCACTATTTTCTAATTCATATTCA 107
" 111
1 1 1 * TOCCAACTTAUCACCTCtACAACTCM tCACTCAUJ-111ATCATCCA 1147
1 2 M AATTCACATCTtU tATOOAACATCCTACATCCTCCCTACACAAA 1317
1 1 1 ! AATCTTAA*aillLlUUUACATCTTAA<aTTAACTATAnCCTCTTCCCAATCAAATt 1377
• T K D F W P D V K I K T I A V C I K I
1 ) 7 1 ACCCCTCTCACTOCCAfaTCATACClTAa^CATTTtnTACTCCrOCTATCCTAAATATT 1437
i r V T C T I Y L T I F L T P ^ A H V • I
141S
1 4 M ATQKCTTCATroOAAACTCTTATCCACCATCAl
Hit TOCTTTCTTCATCCGATTCTTQCCTTCTTAACCI
MTCCTAOC 1117
XTCCACCTTTACTCCTTAAC 1417
1411 AnTACCCCTATTTCACCTATTCTCCTAATCC
1 4 7 1 TTTACACCACCAAATCraCTACTACAAUTCCTTCACCCCAATATAOCAACrTATTTCAT 1717
1 7 1 1 OCAATCCTOCATTCTCTCTATCCTCCCCrCGACCUTCAaMOOgOCAIt^CTA^ 1797
A n L D » 1 1 A A I. I II I C C A I V C I
U S 4 CCAACrrACTTOAAa^ACTTAATTCAACACCCTAAACACCCTACCCCAACAAACCCTACA 1417
1 4 1 1 CCMTTCACACCTATATATTTCCCATCTTrCATCACAACAAaUgAACCCTOAACTaw; 1477
P I I T T I F A H P D I I I N K I P K L I
147« AAACA111 ItCAl I t l 1 UHCLCAACAAgACCCCAAATATAATCTCAAi 1 I I W A I I C 2017
M M 1LIUL11LACTT0AAACTAATCCTA1.1U. 1 tC ILICATAACTGAOATATCAOCTCATCAC 7O47
7 0 4 1 AfaerrCAAATCTCTTTA^TAACrATTAAAAa^ACTAAAAOCAACACAl I 11 111 I I 1 ?117
2 1 M 1111 lAATCCAAatfACTAAATAACATTCCACCTCTCTCTAACTCCTt^TCCATTCTTAT 7217
2 2 1 1 CCACAAACCATCCAACTCrCAC
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